INTRODUCTION
Knowledge of the ectoparasites of bats in Algeria is very limited. Anciaux de Faveaux (1976) provided a list of insect parasites on Algerian bats based on previous records including Falcoz (1923) , Séguy (1933) , and Aellen (1955) for the dipteran families Nycteribiidae and Streblidae. Amr and Qumsiyeh (1993) reported five species of Nycteribiidae and Streblidae. Other reports included records of Spinturnicidae from Algeria such as Deunff (1977) and Uchikawa et al. (1994) , and for Cimicidae (Usinger 1966) . Recently, Bendjeddou et al. (2013) reported on ectoparasites of bats collected from northeastern Algeria and Bendjeddou et al. (2016) studied the seasonality of infestation of Myotis punicus with Ixodes vespertilionis. The present study documents the ectoparasites associated with 19 bat species collected from Algeria.
MATERIALS AND METHODS
A total of 576 bats representing 19 species (Family Rhinolophidae: Rhinolophus blasii (n=39); Rhinolophus clivosus (n=4), Rhinolophus euryale (n=28), Rhinolophus ferrumequinum (n=14), Rhinolophus hipposideros (n=5), and Rhinolophus mehelyi (n=24); Family Vespertillionidae: Eptesicus isabellinus (n=29), Hypsugo savii (n=15), Myotis capaccinii (n=49), Myotis emarginatus (n=36), Myotis punicus (n=159), Pipistrellus kuhlii (n=44), Pipistrellus pipistrellus (n=23), and Plecotus gaisleri (n=11); Family Miniopteridae: Miniopterus schreibersii (n=45); Family Molossidae: Tadarida aegyptiaca (n=11), and Tadarida teniotis (n=5); Family Hipposideridae: Asellia tridens (n=26); and Family Rhinopomatidae: Rhinopoma cystops (n=9)) were examined for the presence of ectoparasites from 80 different localities in Algeria during [2011] [2012] [2013] [2014] [2015] . The studied sites are located in areas with caves, forests, and urban areas.
Abundance (A) was calculated as mean number of parasites per host individual. Each captured bat was examined for the presence of ectoparasites. Collected ectoparasites were placed in 75% alcohol with the relevant data (bat host, locality, and date). Prior to the analysis, bats were kept separate to avoid potential parasite transfers. Collected ectoparasites were identified according to Hopkins and Rothschild (1956) , Rudnick (1960) , Dusbabek (1962) , Usinger (1966) , Radovsky (1967) , Theodor (1967), and Hůrka (1982) .
RESULTS AND DISCUSSION
This is the first comprehensive study of the ectoparasites of bats in Algeria. Previous studies indicated ectoparasites that were associated with only a few bat species (Falcoz 1923 , Séguy 1933 , Aellen 1955 , Anciaux de Faveaux 1976 , Amr and Qumsiyeh 1993 , Bendjeddou et al. 2013 , 2016 .
Infestation of bats with ectoparasites
The number of ectoparasite species recovered from the (Scheffler 2012) . It was found to parasitize other bats such as M. emarginatus, M. capaccinii, Rh. blasii, Rh. ferrumequinum, and T. teniotis (Theodor and Moscona 1954 , Hůrka 1964 , Walter and Ebenau 1997 (Krištofík and Danko 2012) . It is usually associated with bats of the genus Myotis, however, it was recovered from a wide range of species including M. schreibersii and Rh. euryale (Hůrka 1980 Rh. euryale, Rh. ferrumequinum, Rh. hipposideros, and M. schreibersii (Theodor 1967 , Amr and Qumsiyeh 1993 , Bemdjeddou et al. 2013 ). It was reported on A. tridens in Palestine (Theodor and Moscona 1954) . In this study P. dufourii was present in low numbers on four host species (M. schreibersii, Rh blasii, R. Euryale, and A. tridens (Hopkins and Rothschild 1956, Beaucournu and Kock 1996) , Plecotus sp. from Morocco (Quetglas et al. 2014) , M. blythi from Tunisia (Vermeil 1960, Beaucornu and Hellal 1977) , and from Rh. mehelyi and M. punicus from Libya (Hůrka 1982 . From Spain, it was found on M. schreibersii (Quetglas et al. 2014) and Morocco (Beaucournu et al. 1975, Hastriter and Tipton 1975 (Hůrka 1963) . Pipistrellus pipistrellus and, to a lesser extent, Plecotus aurius are the principal hosts. It was found on two bat hosts from eight sites. Other common hosts include Barbastella barbastellus, but the flea was also found on many other species (Scheffler 2010 (Lewis 1964 , Hůrka 1982 . In Spain, it was found on T. teniotis (Quetglas et al. 2014 ). Hoogstraal and Traub (1963) (Hůrka 1997 ). This flea is mostly associated with bats of the genus Pipistrellus (Beaucournu and Launay 1990) . It was reported on P. kuhlii from Algeria, Tunisia, and Morocco (Beaucournu and Kock, 1996 , Bendjeddou et al. 2013 , Quetglas et al. 2014 , P. pipistrellus from Algeria and Turkey (Albayrak 2003 , Bendjeddou et al. 2013 , and H. savii from the Canary Islands (Galloway et al. 1993 ). This parasite was found on two hosts from three sites. Other hosts include several species of the genus Myotis and M. schreibersii, as well as other European bats (Hopkins and Rothschild 1956 , Hůrka 1957 , Beaucournu and Launay 1990 (Hopkins and Rothschild 1956 , Hůrka 1957 , Krištofík and Danko 2012 . It was collected previously from E. isabellinus from Algeria and Libya (Hůrka, 1982; Beaucornu and Kowalski 1985) and from N. leisleri from the Iberian Peninsula (Quetglas et al. 2014) . (Balvín 2008, Krištofík and Danko 2012) . In Algeria, it was previously collected from P. kuhlii and P. pipistrellus (Bendjeddou et al. 2013) . Eptesicus isabellinus and Hypsugo savii are new hosts for C. pipistrelli. Remarks: Cimex lectularius is a well known synanthropic species that can also infest domestic animals and humans. It was found on two hosts from ten sites. In Europe, it is common on large Myotis species (M. myotis and M. blythii), especially in warm nursery roosts (Usinger 1966) . If the main hosts are not available, C. lectularius can use many other bat species for blood meals.
Heteroptera

Cimex pipistrelli
Cimex lectularius
Reported hosts of C. lectularius from Algeria are M. capaccinii, Rh. hipposideros (Bendjeddouet al. 2013 ) and from Libya, P. kuhlii (Hufnagel 1972 (Usinger 1966 , Péricart 1996 , Quetglas et al. 2012 . It was reported on P. pipistrellus collected from Jordan ) and on P. pygmaeus from Spain (Quetglas et al. 2012) . E. isabellinus is a new host for this bat bug. It was collected from three hosts from eight sites. (Deunff et al. 2004) . Besides this "host reduction," S. myoti has a wide range of distribution through Europe, North Africa, and Asia (Krištofík and Danko 2012) . This mite species was reported from M. punicus in Algeria and Libya (Bendjeddou et al. 2013 . This report showed the presence of S. myoti on four host species: M. punicus, M. capaccinii, M. emarginatus, and P. gaisleri. Myotis punicus represents the large Myotis type (M. myotis and M. blythii) and the presence of S. myoti was expected. The wings of M. capaccinii are commonly occupied by a smaller mite, Spinturnix psi, that is also a typical ectoparasite of M. schreibersi. The small mite was absent in all examined specimens. It was also surprising that S. myoti and not S. emarginata was present on M. emarginatus. In Europe and Asia, Plecotus species carry a special species of Spinturnicidae, S. plecotinus (Piksa et al. 2011 ), but we found only S. myoti. Altogether, the composition of the Spinturnicidae was unusual and more research is necessary. In this study, Plecotus gaisleri is a new host species for this mite. Remarks: This was reported from Algeria by Deunff (1977) . This is a widespread species across Europe, reaching China and Australia (Krištofík and Danko 2012) . Two subspecies have been described: E. e. euryalis and E. e. oudemansi (Uchikawa and Dusbábek 1978) . It was collected from Rh. ferrumequinum, Rh. euryale, M. schreibersii, and M. emarginatus from the northern Iberian Peninsula (Imaz et al. 1999) . In Morocco, both Eyndhovenia euryalis oudemansi and E. e. euryalis were recovered from Rh. mehleyi, while E. e. oudemansi was found on Rh. euryale (EstradaPeña et al. 1990) . P. gaisleri and Rh. blasii are new hosts records for this bat mite.
Arachnida
Argas transgariepinus White, 1846
Material examined: 1♀ and 4 larvae, ex. ♂ E. isabellinus, Ait
